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SECTI ON 02550

Bl TUM NOUS SURFACE COURSE (LESS THAN 1000 TON)
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NOTE: This Guide is to be used for less than 1000

tons of surface course in Oklahoma and Texas
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GENERAL
.1 GENERAL REQUI REMENTS
Specifications requirenents herein refer to applicable State Standard
Speci fcations for Bitum nous Surface Course. \Were specifications differ
bet ween state standards and requirenents stated herein, the state standards
shal | prevail unless otherw se specifically stated herein that the state
standards are not applicable.
.2 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

OKLAHOVA DEPARTMENT OF TRANSPORTATI ON ( ODOT)

ODOT St andard Specifications for H ghway Construction, Edition of 1988
with 1991 Suppl enent

TEXAS STATE DEPARTMENT OF H GHMAYS AND PUBLI C TRANSPORTATI ON
( TSDHPT)

TSDHPT St andard Specifications for Construction of H ghways, Streets and
Bri dges, 1982

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 117 (1990) Materials Finer than 75 um (No. 200)
Sieve in Mneral Aggregates by Washi ng

ASTM C 127 (1988) Specific Gravity and Absorption of
Coar se Aggregate

ASTM C 128 (1988) Specific Gravity and Absorption of
Fi ne Aggregate

ASTM C 136 (1984; Rev A) Sieve Analysis of Fine and
Coar se Aggregates

ASTM C 183 (1988) Sanpling and Acceptance of Hydraulic
Cement



ASTM D 75 (1987) Sanpling Aggregates
ASTM D 140 (1988) Sanpling Bitum nous Materials

ASTM D 2041 (1991) Theoretical Maxi num Specific Gavity
of Bitum nous Paving M xtures

ASTM D 2172 (1992) Quantitative Extraction of Bitunen
from Bi tum nous Paving M xtures

CORPS OF ENG NEERS ( COE)
CCE Handbook for Concrete and Cement

Order from
U S. Arny Engi neer Waterways Experinent Station
ATTN:  Techni cal Report Distribution Section, Services
Branch, TIC
3909 Halls Ferry Rd.
Vi cksburg, M5 39180-6199
Ph: 601- 634- 2355
Fax: 601-634- 2506

CRD- C 649 (1995) St andard Test Method for Unit Weight,
Marshal |l Stability, and Fl ow of Bitum nous
M xt ures

CRD- C 650 (1995) Standard Method for Density and
Percent Voi ds of Conpacted Bitum nous Pavi ng
M xt ures

CRD- C 652 (1995) Standard Test Method for Measurenent

of Reduction in Marshall Stability of
Bi tum nous M xtures Caused by Inmersion in
Wat er

1.3 PLANT, EQUI PMENT, MACHI NES, AND TOCLS
1.3.1 Ceneral

The bitum nous plant shall be of such capacity to produce the quantities of
bi tum nous m xtures required. Hauling equipnent, paving nmachines, rollers,
m scel | aneous equi prent, and tools shall be provided in sufficient nunbers

and capacity and in proper working condition to place the bitum nous paving
m xtures at a rate equal to the plant output.

1.3.2 Straightedge

The Contractor shall furnish and maintain at the site, in good condition
one 3.66 m 12-foot straightedge for each bitum nous paver. Straightedge
shal | be nmade avail able for CGovernment use. Straightedges shall be
constructed of alum numor other |ightweight metal and shall have bl ades of
box or box-girder cross section with flat bottomreinforced to i nsure
rigidity and accuracy. Straightedges shall have handles to facilitate
novenment on pavenent.



.4 WEATHER LI M TATI ONS

Unl ess ot herwi se directed, bitum nous courses shall not be constructed when
tenperature of the surface of the existing pavenment or base course is bel ow
4 degrees C 40 degrees F.

.5 PROTECTI ON OF PAVEMENT

After final rolling, no vehicular traffic of any kind shall be pernmitted on
t he pavenent until the pavenent has cooled to 60 degrees C 140 degrees F

.6 GRADE AND SURFACE- SMOOTHNESS REQUI REMENTS

Fi ni shed surface of bitum nous courses, when tested as specified bel ow shal
conformto gradeline and el evati ons shown and to surface-snoot hness
requi renents specified

.6.1 Plan G ade

The grade of the conpleted surface shall not deviate nore than 15 nm 0. 05
foot fromthe plan grade.

.6.2 Surface Snpot hness

VWhen a 3.66 mm 12-foot straightedge is laid on the surface, the surface
shall not vary nore than 6 nm 1/4 inch fromthe straightedge.

.7 GRADE CONTROL

Li nes and grades shall be established and mai ntai ned by nmeans of |ine and
grade stakes placed at site of work. Elevations of bench marks used by the
Contractor for controlling pavenent operations at the site of work will be
det erm ned, established, and maintained by the Governnent. Finished
paverent el evations shall be established and controlled at the site of work
by the Contractor in accordance with bench mark el evati ons furni shed by the
Contracting O ficer.

.8  SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor
Sanpling and testing shall be perfornmed by an approved commercial testing
| aboratory or by the Contractor subject to approval. Unless otherw se
speci fied, sanpling shall be in accordance with ASTM D 75 for aggregates,
ASTM C 183 for mineral filler, and ASTM D 140 for bitum nous materi al
Copies of test results shall be furnished to the Contracting Oficer
Approval of a source does not relieve the Contractor of responsibility for
delivery at the job site of materials neeting the requirenments herein.
Required tests, test frequencies of test standards shall be as foll ows:

.8.1 Hot bin gradations (cold-feed gradati on when drum m x plant is used):

One test per 400 netric tons tons of mx or fraction thereof. ASTM C 136
and ASTM C 117.

.8.2 Stability Specinens
Two sets (three specinmens per set) per day and/or at |east one set per each

400 nmetric tons tons of mx placed. See Paragraph: "Test Properties of
Bi tum nous M xtures"” for test standards.



.8.3 Asphalt Extraction

One test per 400 netric tons tons of mx (at |east one per day). See
Par agraph: "Test Properties of Bitum nous Mxture" for test standards.

.8.4 Field and Lab Density Tests

One | ab density and one field density set per 400 netric tons tons of mx or
fraction thereof (three specinens per set). CRD-C 650 (field test), CRDC
649 (lab test).

.8.5 Thickness Measurenents
One neasurenent for each 850 square neters 1000 square yards.
.9 ACCESS TO PLANT AND EQUI PMENT
The Contracting O ficer shall have access at all tinmes to all parts of the
pavi ng pl ant for checki ng adequacy of the equi pnent in use, inspecting
operation of the plant, verifying weights, proportions, and character of
materi al s, and checking tenperatures maintained in preparation of the
m xtures.

PRODUCTS
.1 HOT-M X SURFACE COURSE
Bi t um nous hot-m x surface course shall conformto the requirenents of the
[ ODOT Standard Specifications for H ghway Construction for Plant M x Asphalt

Concrete Pavement Section 411 and 411A] [ TSDHPT Standard Specifications for
"Hot-M x Asphaltic Concrete Pavenment"], except as specified hereinafter.

.1.1 Asphalt Material
Asphalt material for the surface course shall be asphalt cenent, [Type AC
20, conform ng to ODOT Standard Specification for "Asphalt Material s",
Section 708.03] [AC-10 conformng to TSDHPT Standard Specification for
"Asphalts, O ls, and Enul sions” Item 300]. Asphalt material shall cone from
a source approved for use by the [kl ahoma Departnent of Transportation]
[ Texas H ghway Departnment]. The seal nunber fromthe tank and the nunber of
t he [ Okl ahonma Department of Transpostation's] [Texas H ghway Departmnent' s]
Laboratory test report shall be furnished to the Contracting O ficer.
.1.2 Paving M xture Type
Pavi ng m xture shall be Type ["C'](Cklahoma) ["D'](Texas).
.1.3 Modifications to State Standard Specifications
[ ODOT] [ TSDHPT] Specifications shall be nodified as foll ows:

(a) Construction nmethods paragraph shall not apply.

(b) The neasurenent and paynent paragraphs shall not apply

[(d) Material retained on the No. 10 screen shall not exceed 65
percent.] (Texas only)



2.

2.

2 PROPORTI ONI NG OF M XTURE
2.1 Job M x Fornul a( IMF)

No bitum nous m xture shall be manufactured until the grading and asphalt
content of the proposed m x has been furnished by the plant for the
Contracting O ficer's approval. The formula will indicate the percentage of
each sieve fraction of aggregate, percentage of asphalt, and tenperature of
the conpl eted mi xture when di scharged fromthe mxer. The job-mx formula
will be allowed the tol erances specified in the [ ODOT Standard

Speci fication, Section 411 and 411A] [ TSDHPT Standard Specification, Item
340]. The bitunmen content and aggregate gradati on may be adjusted within
the limts of the gradation tables specified therein to inprove the paving
m xtures, as directed, wi thout adjustnments in the contract price. The
percent ages of each sieve fraction in the job-mx formula will be restricted
to val ues such that the applicable of the specified tolerances will not
cause the limts of the gradation tables to be exceeded.

.2.2 Test Properties of Bitum nous M xtures

Fi ni shed m xture shall neet requirenments descri bed bel ow when tested in
accordance with CRD-C 650 except extraction and recovery of asphalt cenent
shall be in accordance with ASTM D 2172. Al sanples shall be conpacted
with 50 bl ows of specified hanmer on each side of sanple. Wen bitum nous
m xture fails to meet the requirenents specified bel ow, the paving operation
shal | be stopped until the cause of nonconpliance is determ ned and
corrected.

.2.2.1 Stability, Flow, and Voids

Requirenents for stability, flow, and voids are shown in Tables | and Il for
nonabsorptive and absorptive aggregates, respectively.

TABLE |. NONABSORPTI VE- AGCREGATE M XTURE

Stability mninum new ons 2200
Fl ow maxi mum 25/100-m|linmeter units 20

Voids total mx, percent (1) 3-5

Voids filled with bitumen, percent (2) 75- 85

TABLE |. NONABSORPTI VE- AGCREGATE M XTURE

Sur f ace Cour se

Stability mninum pounds 500
Fl ow maxi mum 1/100-inch units 20
Voids total mx, percent (1) 3-5
Voids filled with bitumen, percent 75- 85

(1) The Contracting Oficer may permt deviations fromlimts specified
when gyratory method of design is used to devel op the JM.

TABLE I1. ABSORPTI VE- AGGREGATE M XTURE
Stability mninum new ons 2200
Fl ow maxi mum 25/100-m|linmeter units 20
Voids total mx, percent (1) 2-4
Voids filled with bitumen, percent (2) 80- 90

TABLE I'l. ABSORPTI VE- AGGREGATE M XTURE



Sur f ace Cour se

Stability mninum pounds 500
Fl ow maxi mum 1/100-inch units 20
Voids total mx, percent (1) 2-4
Voids filled with bitumen, percent 80-90

(1) The Contracting Oficer may permit deviations fromlimts specified when
gyratory nethod of design is used to develop the JMF

a. Wien the water-absorption value of the entire blend of aggregate does
not exceed 2.5 percent as determ ned in accordance with ASTM C 127 and
ASTM C 128, the aggregate is designated as nonabsorptive. The
theoretical specific gravity conputed fromthe apparent specific gravity
or ASTM D 2041 will be used in conputing voids total m x and voids
filled with bitunen, and the m xture shall neet requirenents in Table I

b. Wien the water-absorption value of the entire blend of aggregate
exceeds 2.5 percent as deternmined in accordance with ASTM C 127 and ASTM
C 128, the aggregate is designated as absorptive. The theoretical
specific gravity conputed fromthe bul k-i npregnated specific gravity

met hod contained in ASTM D 2041 shall be used in conputing percentages
of voids total mx and voids filled with bitumen. The m xture shal

nmeet requirenents in Table |1

.2.2.2 Index of Retained Stability

The index of retained stability shall be greater than 75 percent as

determ ned by CRD-C 652. Wen the index of retained stability is |less than
75, the aggregate stripping tendencies may be corrected by the use of
hydrated lime or by treating the bitumen with an approved anti stri pping
agent. The hydrated linme shall be considered as mneral filler and included
in the gradation. The anmount of hydrated |ine or antistripping agent added
to bitumen shall be sufficient, as approved, to produce an index of retained
stability of not less than 75 percent. No additional paynment will be nmade
to the Contractor for addition of antistripping agent required.

EXECUTI ON
.1 BASE COURSE CONDI TI ONI NG

The surface of the base course will be inspected for adequate conpaction and
surface tol erances specified in Section 02241 AGGREGATE BASE COURSE
Unsatisfactory areas shall be corrected.

.2 STORAGE OF BI TUM NQUS PAVI NG M XTURE

Storage shall conformto the applicable requirenments of ASTM D 3515;
however, in no case shall the m xture be stored for nbre than 4 hours.

.3 TRANSPORTATI ON OF BI TUM NOUS M XTURE

Transportation frompaving plant to site shall be in trucks having tight,
cl ean, snooth beds lightly coated with an approved rel easing agent to
prevent adhesion of the mixture to the truck bodies. Excessive releasing
agent shall be drained prior to |oading. Each |oad shall be covered with
canvas or other approved material of anple size to protect m xture from
weat her and prevent |oss of heat. Loads that have crusts of cold,



unwor kabl e material or that have become wet will be rejected. Hauling over
freshly placed material will not be permtted.

.4 SURFACE PREPARATI ON OF UNDERLYI NG COURSE

Prior to placing of the internmedi ate or wearing course, the underlying
course shall be cleaned of all foreign or objectionable matter with power
broons and hand broons.

.5 PRI ME COATI NG

Surfaces of previously constructed base course shall be sprayed with a coat
of bitum nous material in accordance with Section 02559 Bl TUM NOUS PRI ME
COAT.

.6 PLACI NG

Bi t um nous courses shall be constructed only when the base course or

exi sting pavenment has no free water on the surface. Bitum nous ni xtures
shall not be placed without anple tinme to conplete spreading and rolling
during daylight hours, unless approved satisfactory artificial lighting is
provi ded.

.6.1 Ofsetting Joints

The surface course shall be placed so that longitudinal joints of the top

course will be offset fromjoints in the underlying course by at |east 300
mm 1l foot. Transverse joints in the surface course shall be offset by at

| east 600 nm 2 feet fromtransverse joints in the underlying course.

.6.2 Ceneral Requirenments for Use of Mechanical Spreader

Range of tenperatures of m xtures, when dunped into the mechanical spreader
shall be as deternmined by the Contracting Oficer. M xtures having
tenperatures |l ess than 107 degrees C 225 degrees F when dunped into the
nmechani cal spreader shall not be used. The nechani cal spreader shall be
adj usted and the speed regul ated so that the surface of the course being
laid will be snmooth and continuous w thout tears and pulls, and of such
depth that, when conpacted, the surface will conformto the cross section
indicated. Placing with respect to centerline areas with crowned sections
or high side of areas with one-way sl ope shall be as directed. Placing of
the m xture shall be as nearly continuous as possible, and speed of placing
shal |l be adjusted, as directed, to pernmt proper rolling. Wen segregation
occurs in the mxture during placing, the spreading operation shall be
suspended until the cause is determ ned and corrected.

.6.3 Placing Strips Succeeding Initial Strips

In placing each succeeding strip after initial strip has been spread and
conpacted as specified below, the screed of the nechanical spreader shal
overlap the previously placed strip 50 to 75 mMm 2 to 3 inches and be
sufficiently high so that compaction produces a snmooth dense joint. Mxture
pl aced on the edge of a previously placed strip by the mechanical spreader
shal | be pushed back to the edge of the strip by use of a lute. Excess

m xture shall be renoved and wast ed.

.6.4 Handspreading in Lieu of Machi ne Spreadi ng

In areas where the use of machine spreading is inpractical, the mxture
shal |l be spread by hand. Spreading shall be in a nanner to prevent



segregation. The mxture shall be spread uniformly with hot rakes in a
| oose | ayer of thickness that, when conpacted, will conformto required
grade, density, and thickness.

.7 COVPACTI ON OF M XTURE

Rol ling shall begin as soon after placing as the m xture will bear a roller
wi t hout undue di splacenment. Delays in rolling freshly spread mxture will
not be permtted. After initial rolling, prelimnary tests of grade and
snoot hness shall be made by the Contractor. Deficiencies shall be corrected
so that the finished course will conformto requirements for grade and

snoot hness specified herein. After the Contractor is assured of neeting
crown, grade, and snoot hness requirenments, rolling shall be continued until
a mat density of 97.0 to 100.0 percent and a joint density of 95.0 to 100.0
percent of density of |aboratory-conpacted specinmens of the sane mxture is
obt ai ned. Pl aces inaccessible to rollers shall be thoroughly conpacted with
hot hand tanpers.

.8 CORRECTI NG DEFI CI ENT AREAS

M xtures that becone contami nated or are defective shall be renoved to the
full thickness of the course. Edges of the area to be renoved shall be cut
so that sides are perpendicular and parallel to the direction of traffic and
so that the edges are vertical. Edges shall be sprayed w th bitum nous
materials. Fresh paving m xture shall be placed in the excavated areas in
sufficient quantity so that the finished surface will conformto grade and
snoot hness requirenments. Paving mxture shall be conpacted to the density
specified herein. Skin patching of an area that has been rolled will not be
permtted.

.9 JA NTS
.8.1 Ceneral

Joints between old and new pavenents, between successive days' work, or
joints that have become cold (less than 80 degrees C 175 degrees F) shall be
made to insure continuous bond between the old and new sections of the
course. Al joints shall have the sane texture and snoot hness as ot her
sections of the course. Contact surfaces of previously constructed
pavenments coated by dust, sand, or other objectionable material shall be

cl eaned by brushing or shall be cut back as directed. Wen directed by the
Contracting O ficer, the surface agai nst which new material is placed shal
be sprayed with a thin, uniformcoat of bitum nous material. Material shall
be applied far enough in advance of placenent of a fresh mixture to insure
adequate curing. Care shall be taken to prevent danage or contam nation of
t he sprayed surface

.8.2 Transverse Joints

The roller shall pass over the unprotected end of a strip of freshly placed
material only when placing is discontinued or delivery of the mxture is
interrupted to the extent that the material in placed may becone cold. In
all cases, prior to continuing placenent, the edge of previously placed
paverment shall be cut back to expose an even vertical surface for ful

t hi ckness of the course. |In continuing placenent of a strip, the nechanica
spreader shall be positioned on the transverse joint so that sufficient hot
mxture will be spread to obtain a joint after rolling that conforns to the
requi red density and snoot hness specified herein.



3.8.3 Longitudinal Joints

Edges of a previously placed strip shall be prepared such that the pavenent
in and i medi ately adjacent to the joint between this strip and the
succeeding strip neets the requirenments for grade, snoothness, and density

speci fi ed.



